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Battery Applications
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Battery Chemistries Pros/Cons

Specifications | Lead Acid | NiCd NMH | Li-lon! S
. . . . . ol anganese osphate
> Li-lon/Li-polymer: High cycle count, high specific energy. [cumcowm | wso | w30 | oo [wozs0] oo | soao
Needs protection circuitry and handling care. T
Cycle life2 (80% DoD)| 200-300 1,000 | 300-500% |500-1,000| 500-1,000 | 1.000-2,000
> Pb Acid: Very Mature, rugged, economical. Low specific o e T B et
energy, limited cycle count, lead is toxic BiGaie ’
Self-discharge/ 5% 20%°3 30%53 <5%
month (room temp) Protection circuit consumes 3%/month
. . . . . Cell voltage (nominal) 2v 1.2ve 1.2ve 3.6V7 3.7V7 32-33V

» NiCd: Long service life, well understood, high discharge _ Grargecwat | 240 | rulchorgeaetecvon | _ 4_2‘]?9;?1 T ew
currents, extreme temperatures, rugged, ultra-fast charging o L 0 o e
with minimal stress. Not environmentally friendly Folkao (ficet 1)

Bestresat | ozc | 3G | osc | 4o | e | <ic
. . . . . . Charge temperature | —20 to 50°C 0 to 45°C 0 to 45°C*

» NiMH: Replaces NiCd with only mildly toxic metals, higher (A0 122%)) (3210 113°F) (32 i1
specific energy, many medical, industrial and consumer Gl o | Catdon) Cato 1400
applications. Low cell voltage, high self-discharge. Maintenance 3.6 monthsto] Fulldscharge every 0 Maintenance-free

Safety requirements Thearrggliy Thermally stapie, fuse Protection circuit mandatory
st protection

» LiFePO4: High charge/discharge rate, very high cycle count. [musesince Late 8005 | 1950 | 1990 | 1091 | 1e96 | 1999

Lower specific energy, lower charge voltage vs. Li-lon Lok oo Ve tions | N o Lo
Coulombic ~90% ~70% slow charge 99%
efficiency’2 ~90% fast charge
Cost Low Moderate High'®
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Battery Charging Terminology

> C-rate:
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* The capacity of a battery is commonly rated at 1C, meaning a fully charged battery rated at 1Ah should provide 1A for

one hour. 1C charge rate means charging at a current equal to the battery’s capacity rating in Amp*hours

» CC/CV:

» Constant Current / Constant Voltage charging method - used for most battery chemistries

> Termination:

e Continuous charging of many chemistries shortens battery life (or worse...). Criteria for terminating a charge cycle

depends on Battery chemistry:
* C/x charge current reduction
» Safety timer
» dV/dt (Rate of Change in Bat Voltage)
» dT/dt (Rate of Change of Bat Temperature)

> Precharge:

* Trickle charge depleted batteries until VBAT exceeds minimum threshold

> Recharge:

* |Initiate new charge cycle when VBAT drops below recharge threshold

 Compensate for self-discharge
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Charge Cycle Examples

Charge Current vs Battery Voltage
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Figure 2. 3-Stage Charge Cycle
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Agenda
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LTC4065 1S Linear Charger

Tiny 750mA Standalone
Lmear L| lon Charger
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LTC4065 1S Linear Charger
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LTC4162 35V buck ---- PowerPath + IIC + MPPT

ANALOG
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LTC4162 35V buck -—-- PowerPath + lIC + MPPT

9V to 35V 2-Cell 3.2A Charger with PowerPath and 2A Input Limit
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LTC4020 55V buck-boost ---- PowerPath + ChargeControl

BUCK-BOOST PowerPath™
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LTC4020 55V buck-boost ---- PowerPath + ChargeControl
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MAX17703 60V buck ---- Cost-Effective
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LT8491 80V buck-boost ---- MIPPT +IIC
LT8491
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LT8491 80V buck-boost ---- MPPT + IIC

Simplified Solar Powered Battery Charger Schematic
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LT8708 80V buck-boost ---- Bidirectional
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LT8708 80V buck-boost ---- Bidirectional
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LT8210 100V buck-boost ---- Pass-Thru
LT8210

Buck-Boost Control]ler
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Pass-Through Transfer Characteristic
(Vour(BoosT) = 8V, Vout(Buck) = 16V)

VOLTAGE (V)

36

24

12

_—.?—————l|
! f-.—"-
’!--...\J ‘|_"'-I, -~
| PASS— ‘
THROUGH
REGION |
|
N
|
|
[
/ — Vi
== Vour
=== EFFICIENCY
4 8 12 16 20 24

INPUT VOLTAGE (V)

100

-96

-92

-88

84

80

(%) ADN3101443

confidential

17



LT8210 100V buck-boost ---- Pass-Thru
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LTC3779 150V buck-boost
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LTC3779 150V buck-boost

Vin

:IFREU
% A@MI

Vout/BOOST2 T B00ST1
Vi /BOOSTI PONTROL B0OSTZ

FCB —

orev CCM/DCM —4—

BUCK
LOGIC

i

BOOST
LOGIG

INSNS
BUCK/BOOST
TRANSITION —BBT
Voutsns | DETECTOR

Rsense

— OV

SHON

AR

:

NN
. SLOPE

PLLIN

1

PHASE DET

200k
= ?mg

=

CHARGE
PUMP

1 DRV LDO | VP

[ o L 1
— NDRV
C
p—

NDRV LDO Vin LDO

—F— covtao
i

NDRV J
DRVSET

EXTVe LDO

A DRV
LT 4
2
b 3
Coavee
b4
>
seup SR
EXTVgg

©Macnica,lnc.

i

confidential

b ERES—

TO DRAIN OF
SWITCH D

lavGsnsp

LTC3779

(it ZeEECCIRR)

|BVGSNSN

Figure 7. Programming Output Current Limit

FROMDC . RE;’;EEE _ _ TODRAIN OF
POWER INPUT v SWITCH A
iL P‘F CF P‘F _L

10002

lavasnse
LTC3779

1000 ——

lavesNSN

arim e

Figure 8. Programming Input Current Limit

EHJ)\ f_‘ ﬁ::ﬁ:tj

20



confidential

DEMO (Module product) shows --- LTC4162 / LTC4020
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Co.Tomorrowing

MACNICA

Thank You!
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